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PROTECTIVE SHEATH FOR FLEXIBLE TUBES 



TECHNICAL FIELD 

The present invention relates to a protective sheath for covering 
flexible tubes that are customarily used in hydraulic systems of 
various kinds of equipment, machines and motor vehicles. 

5 

BACKGROUND ART 

As known, the sheaths of the above mentioned kind are used mainly 
for the purpose of protecting the operatives and the environment in 
the case of a leakage or jet of oil caused by a failure or defective 
1 0 operation of the flexible tubes. 

For attaining this purpose, the sheaths must assure in use an 
appropriate degree of safety and reliability in order to fulfil the 
requirements of the hydraulic systems of equipment, machines and 
1 5 motor vehicles v^rhich generally operate under very severe conditions 
as regards the mechanical and thermal stresses and are installed in 
places subject to the action of water, snow and dirt. 

In particular, the sheaths must offer a good resistance to abrasion 
20 and flame and have to perform a sealing action in the case of 
leakage of pressurised oil from the flexible tube on which they are 
fitted. 

Furthermore, the sheaths must contain the fluid stream issuing from 
25 the flexible tube in the case of an explosion thereof and they must 
assure an electrical resistivity similar to that of the tube on which they 
are fitted. 
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The conventional sheaths known in the art are adapted for use in 
operating conditions which mostly do not correspond to those of the 



user. 



DISCLOSURE OF THE INVENTION 

The object of the present invention is to provide a protective sheath 
improved as to its technical and manufacture! features and adapted 
to assure in use a greater safety and reliability than that till now 
obtainable with the protective sheaths known in the art and available 
on the market, thereby meeting effectively the utilisation 
requirements in various operating conditions. 

BEST MODE FOR CARRYING OUT THE INVENTION 

According to the invention, the protective sheath is made of a 
synthetic fabric having high tenacity unfinished weft and warp yarns, 
the count of the yarns used for making the syntheticfabric ranging 
from 400 to 2000 decitex and the number of yams ranging from 62 to 
70 yarns per centimetre, within a tolerance limit of ± 8 yams per 
centimetre. 

According to a feature of the present invention, the yams used to 
make the sheath are made of polyamide (PA) or polyester (PES). 

According to another feature of the present invention, the protective 
25 sheath is made of two layers of synthetic fabric each having yams of 
different' colour in order to show the degree of weariness of the 
sheath and permit the replacement thereof. 

in order to verify the degree of safety and reliability of the protective 
30 sheath of the invention, this has been subject to tests simulating the 
most frequent working conditions in which the flexible tubes may 
operate. In particular, the following tests have been carried out: 
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1 . Abrasion Resistance Test 

2. Pressure Test 

3. Explosion Test 

4. Flame Resistance Test 

5. Resistivity Test 

6. PinlioleTest 

1. Abrasion Resistance Test 

The abrasion resistance test has been carried out according to the 
specifications of the International Standard ISO 6945 (UNI En 7058). 
A specific equipment with an abrasion test sharp-edged instrument 
preloaded with 50 newtons has been used in this test. 
The sheaths known in the art and available on the market have 
assured a resistance to abrasion up to 18000 cycles, 
i The sheath according to the invention has assured a resistance to 
abrasion up to 50000 cycles, with a maximum quantity of material 
removed equal to 20 milligrams. 

At the end of the abrasion test, the single yarns of the fabric have 
been drawn out from the sheath with the object of subjecting them to 

D a tensile test up to the ultimate tensile stress for the purpose of 
ascertaining the real structural deterioration due to the abrasion test. 
The tensile test showed that the fabric yarns of the sheath according 
to the invention after the abrasion resistance test were in a better 
condition than those of conventional sheaths and that they had an 

15 ultimate tensile stress value which in the average was 300% greater. 

2. Pressure Test 

This test has been carried out for the purpose of verifying the ability 
of the sheath to withstand the pressure of oil by simulating the 
30 condition in which a jet of oil issues from the flexible tube because of 
a burst or failure thereof during operation. In the test, specimens of 
sheaths having a length of 330 mm 
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have been placed on a test bench with their ends fastened by means 
of clamps and subjected to increasing pressure values. 
The conventional sheaths showed leakage at pressure values lower 
than 2 bars occurring few seconds after pressurisation. 
5 The sheath according to the invention assured tightness up to a 

pressure value of 8 bars before starting to leak as the conventional 
sheaths. The leakage occurred 15 seconds after pressurisation. 

3. Fx plosion Test 

10 In order to carry out the explosion test, the sheaths have been fitted 
on a spirally wound flexible tube having an inner diameter of 19 mm 
according to the Standard 4SH-DIN 20023 and pressurised up to the 
minimum burst pressure value of 2.100 bars. 
The sheaths of conventional kind were completely broken upon a 

15 burst at the middle of the tube whereby a great leakage of oil 
occurred. 

The sheath according to the invention was only partially broken upon 
the burst at the middle of the tube and offered a better containment 
of the oil issuing from the tube. 

20 

4. Flame Resi-'^tance Test. 

The flame resistance test has been carried out in accordance with 
the specifications of the International Standard ISO 8030 by exposing 
the sheaths to the flame for a period of 60 seconds. 
25 During the exposure to flame, the conventional sheaths resisted for 8 
seconds before completely melting and permitting the flame to 
propagate. 

The sheaths according to the invention started to melt only after 15 
seconds, offering at the same time a better barrier against 
30 propagation of flame. 
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5. Resistivity Test. 

The resistivity test was performed following the specifications of the 
International Standard ISO 8031. The sheaths were fitted on various 
kinds of flexible tubes and the values of resistance per unit length 
were measured by applying to the flexible tubes covered by the 
sheath a d.c. voltage of 500 volts. 

The sheath according to the invention showed a resistance per unit 
length of 3x10® to 5x10® ohms/meter, which is less than that required 
by the standard corresponding to 10^ ohms/meter. 

6. Pinhole Test 

This test was performed by fitting the sheaths having a diameter of 
30mm on a DIN 4SP tube with an inner diameter of 13 mm and an 
operating pressure of 420 bars. A pierce was formed in the tube with 
a diameter of 1mm for the purpose of simulating the so-called 
"pinhole effect". The tube was subjected to a test pressure of 210 
bars in order to ascertain the operation of the sheaths. 
By applying and keeping a pressure of 210 bars to the conventional 
sheaths, a continuous jet of oil was produced v\/hich issued from the 
sheaths in a very clearty way. 

By applying and keeping a test pressure of 210 bars to the sheath 
according to the invention, a spot of oil appeared at the hole formed 
in the tube, but there was no leakage of oil through the sheath. The 
sheath of the invention offered therefore a better containment of oil. 
From the foregoing it is clear that the sheath according to the 
Invention reaches the aimed object. In particular, the protective 
sheath is Improved as to the technical and manufactural features and 
is adapted to assure in operation a greater safety and reliability than 
that till now obtainable with the protective sheaths known in the art 
and available on the market. As a matter of fact the sheath of the 
invention is capable of containing any leakage (bleeding, dripping, 
jets caused by microporosity, bursts) which may occur in flexible 
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tubes of hydraulic systems of equipment, machines and motor 
vehicles of various kinds. 

Furthermore, the sheath of the invention is made in compliance with 
National and International Standards relating safety and protection as 
5 to the components, their operation and reliability. 
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CLAiMS 

1) A protective sheath characterised in that it is made of a synthetic 
fabric having high tenacity unfinished weft and warp yarns, the count 

5 of the yarns used for making the synthetic fabric ranging from 400 to 

2000 decitex and the number of yarns ranging from 62 to 70 yarns 
per centimetre, within a tolerance limit of ± 8 yarns per centimetre. 

2) A protective sheath according to claim 1 , characterised in that the 
10 yarns used to mal<e the sheath are made of polyamide (PA) or 

polyester (PES). 



3) A protective sheath according to claim 1 , characterised in that the 
yarns us 
15 process. 



|y yarns used to make the sheath are finished with a continuous dyeing 

IP 



13 



4) A protective sheath according to claim 1 , characterised in that the 

Q yarns used to make the sheath are finished with a dyeing process 

111 

''^ and a calendering process. 

20 

5) A protective sheath according to claim 2, characterised in that the 
yarns of polyamide (PA) have a count equal to 470, 630, 940, 1400 
or 1800 decitex. 

25 6) A protective sheath according to claim 2, characterised in that the 
yarns of polyester (PES) have a count equal to 400, 500, 600, 800, 
1000. 1 100 or 2000 decitex. 



30 
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7) A protective sheath according to claim 1 , characterised in that it is 
made of two layers of synthetic fabric each having yarns of different 
colour in order to show the degree of weariness of the sheath and 
permit the replacement thereof. 
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